Evidence for mouse sulfhydryl oxidase-assisted cross-linking of major seminal vesicle proteins.
Copulatory plug formation in animals is a general phenomenon by which competition is reduced among rival males. In mouse, the copulatory plug formation results from the coagulation of highly viscous seminal vesicle secretion (SVS) that is rich in proteins, such as dimers of SVS I, SVS I + II + III, and SVS II. These high-molecular-weight complexes (HMWCs) are also reported to be the bulk of proteins in the copulatory plug of the female mouse following copulation. In addition, mouse SVS contributes to the existence of sulfhydryl oxidase (Sox), which mediates the disulfide bond formation between cysteine residues. In this study, flavin adenine dinucleotide (FAD)-dependent Sox was purified from mouse SVS using ion exchange and high-performance liquid chromatography. The purified enzyme was identified to be Sox, based on western blot analysis with Sox antiserum and its capability of oxidizing dithiothreitol as substrate. The pH optima and thermal stability of the enzyme were determined. Among the metal ions tested, zinc showed an inhibitory effect on Sox activity. A prosthetic group of the enzyme was identified as FAD. The Km and Vmax of the enzyme was also determined. In addition to purification and biochemical characterization of seminal vesicle Sox, the major breakthrough of this study was proving its cross-linking activity among SVS I-III monomers to form HMWCs in SVS.